Introduction {#sec1-1}
============

Innovation in information technology alongside massive increase in biomedical research has given rise to a relentlessly changing biomedical literature varying in quality and clinical relevance. This has led to the emergence of evidence-based medicine (EBM) as the new paradigm for medical practice.\[[@ref1]\]

EBM is defined as the "conscientious, explicit, and judicious use of current best evidence."\[[@ref2]\] It integrates individual clinical expertise with the best available external clinical evidence and uses individual patients' values and preferences in making clinical decisions about their care.\[[@ref3]\] The term "evidence-based medicine" entered the lexicon in 1992. Since then, it has become the latest focus in the search for improved health care.\[[@ref4]\]

EBM has thus become an impetus for incorporating a critical appraisal of research evidence alongside routine clinical practice. Increasingly, the acquisition of knowledge and skills for EBM is becoming a core competence for all doctors. As a result of studies demonstrating substantial gaps between research evidence and the care provided in usual clinical practice,\[[@ref5]\] there is an increasing emphasis on the teaching of EBM skills in undergraduate, postgraduate, and continuing medical education programs.\[[@ref6][@ref7][@ref8][@ref9]\]

Although EBM encourages the use of primary research studies, evidence-based clinical practice guidelines, and systematic overviews to inform treatment decisions,\[[@ref10]\] recent surveys have suggested that most physicians still rely heavily on the opinion of colleagues or consultants when making these decisions. Although various barriers to the application of EBM principles in clinical practice have been described,\[[@ref11][@ref12][@ref13]\] their relative importance to the practicing clinician is unknown.

Despite the many reported needs and demands, EBP implementation has remained a challenge for more than 20 years. Many studies have assessed the attitudes, knowledge, awareness, barriers, and potentials of EBP among the health professions and have reported varied results with limited success in developing a strong strategy for implementing EBP at the national and international levels.\[[@ref14][@ref15][@ref16][@ref17][@ref18]\] From an educational perspective, EBP requires multiple high-level skills such as critical and logical thinking and analysis. It also requires clinical expertise to make judgments and decisions.

The practice of EBM involves four primary steps: formulating a clear question based on a patient problems, identifying relevant studies from the literature, critically appraising the validity and usefulness of the identified studies, and applying the findings to clinical practice.\[[@ref11]\] Despite enthusiasm in the educational and research communities for EBM, limited research has been carried out among medical students across medical colleges in Saudi Arabia in terms of their knowledge, attitudes, and perception as seen in the literature. That is the aim of this investigation.

This research will help improve EBM in an undergraduate curriculum in different medical collages. It will emphasize the importance of applying EBM in making treatment decisions to provide the best medical care for patients at the lowest cost.

Materials and Methods {#sec1-2}
=====================

This was an analytic, cross-sectional survey conducted between November 2016 and May 2017. A self-administered questionnaire was distributed among medical students across Saudi Arabia. The main inclusion criterion was that the respondents have to be a medical student from second year to intern studying in a Kingdom of Saudi Arabia (KSA) university.

Survey instrument {#sec2-1}
-----------------

This study adopted questionnaires from previous published studies\[[@ref19][@ref20]\] because these prior works have already been validated and can be used for an international comparison.

Data analysis {#sec2-2}
-------------

To capture the knowledge, attitudes, and perceptions of medical students on EBM, data were tallied on a frequency distribution table, and the responses were dichotomized to Yes or No. "Yes" if the respondent agrees to or is practicing the described items in knowledge, attitudes, and perception questions and "No" if the respondent believes otherwise. Frequencies were then reported in terms of the relative weight of the responses against the entire population.

Results {#sec1-3}
=======

Demographic characteristics of the respondents {#sec2-3}
----------------------------------------------

This study surveyed 344 respondents---all were medical students from different Saudi universities: fifth-year students were 29.1% (100), followed by sixth year, fourth year, interns, third year, and second year with a relative percentages of 25.6% (88), 21.5% (72), 14.8% (51), 5.8% (20), and 3.2% (11), respectively, and with a mean age of 23 years. Most respondents were female (62.5%) and with good knowledge on English language 58.7% \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic characteristics of the respondents of evidence-based medicine questionnaire from different universities in KSA (*n*=344)
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Knowledge, attitude, and perception of the respondents {#sec2-4}
------------------------------------------------------

[Table 2](#T2){ref-type="table"} shows that 56.4% of the respondents learned about EBM from their undergraduate education, while 32.6% learned from continuous medical education. However, when asked about the components of EBM, 80.8% answered incorrectly from the given choices, and only 40.4% knew that the strongest evidence to EBP is systematic review. It is alarming to note that almost 95% of the respondents were not aware of the Cochrane Library (CL)---it holds relevant databases to many cases that may be of use when a medical practitioner doubts the correct patient diagnosis and management.

###### 

Knowledge, attitudes, and perception of the respondents on the use of evidence-based medicine (*n*=344)

![](JFMPC-7-1026-g002)

In addition, [Table 2](#T2){ref-type="table"} reveals the attitude of the respondents in the use of EBM. Despite the fact that fifth-year and sixth-year medical students comprise the biggest proportion of the respondents, nearly 70% of them have not attended EBP workshops. Only about 18% of the respondents are reading journals perhaps because they do not have a journal subscription. When faced with medical dilemmas, 85.8% use the Internet---this is attributed to easy Internet access within the hospital premises. Despite the benefits that the CL could offer, only 50% are interested in knowing and using the library. However, it is very remarkable to note that 69.5% of the respondents would evaluate the veracity of evidence when it contradicts clinical judgment, 24.4% will follow the evidence, and 6.1% will discard the evidence and favor their clinical judgment.

The table further depicts the perceived barriers of the respondents on the use of EBM in their clinical practice. Students were given the following list of barriers: Internet access, subscription to journals, threat to clinical freedom, it is research and not applicable to clinical practice, evidence is not universally applicable, difficulty in comprehension, and no time. No journal subscription, having no time, and difficulty in comprehension were the greatest reported barriers with a relative weight of 29.1%, 25%, and 15.7%, respectively. When asked whether EBP is not applicable to their culture, 68.8% agreed to the statement with varying degrees (strongly agree, partially agree, and agree). Based on their experience in their clinical exposures, 87.1% of the respondents believed that their patients are willing to participate in clinical decision-making; 34% of the respondents thought that 25% of their patients would be willing to participate in clinical trials. Moreover, 4.4% of respondents thought that no patients would participate in the trials.

We asked the 5.5% of respondents who had heard about the CL answer questions 15--19 in the questionnaire \[[Table 3](#T3){ref-type="table"}\]. As to their source of information, 2.6% said the Internet; other sources include research articles, their colleagues, and books. [Table 3](#T3){ref-type="table"} also depicts that 4.2% are reading summaries and only 1.2% are reading full-text articles with a frequency of fewer than once a month, 1.7% read several times, and 1.2% read once a week. Most respondents who had heard of the CL claimed it has helped them and believe that CL can help solve clinical problems.

###### 

Knowledge of the respondents on use of Cochrane and Cochrane Library (*n*=344)
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EBM databases {#sec2-5}
-------------

The respondents were asked an open-ended question as to the EBM databases that they use and are familiar with. Of the 344 respondents, only 101 (29.3%) answered the question as presented in [Figure 1](#F1){ref-type="fig"}. From the 101 respondents, 8.4% are using PubMed Central and 8.2% are using Up to Date. Other databases that the respondents are familiar with include Cochrane, MedLine, Medscape, BMJ Best Practice, Google Scholar, Mayo Clinic, Royal College, Trip Medical, and the Saudi Digital Library. However, except for Cochrane, some of these tools do not offer systematic reviews of cases that may be of help in clinical decision-making. It is also important to note that 2.6% admitted that they know nothing about EBM databases.

![EBM databases used by respondents](JFMPC-7-1026-g004){#F1}

Discussion {#sec1-4}
==========

This study described the knowledge, attitudes, and perceptions of medical students from different colleges in the KSA on EBM. While it was the intent of the researchers to differentiate the knowledge, attitudes, and perceptions of the respondents as a function of training year, the sample size of some years is not sufficient for statistical comparisons and generalization; hence, we studied the data collectively and described the variables as one population of medical students across the Kingdom.

The data suggest that EBM is not popular among our cohort---only a small percentage knew about this pedagogy, its components, and the study type that provides strong evidence, that is, the Cochrane database and CL. The result impacts instruction in Saudi medical schools because most current medical curriculum introduces and incorporates EBM.\[[@ref20]\] A study in 2014 compared senior dental and medical students in western Saudi Arabia and seemingly corroborates these finding: dental students were more knowledgeable than medical students,.\[[@ref20]\] which may be attributed to the dynamic incorporation of EBM in the dental curriculum. While we did not seek to compare the medical curriculum across different medical colleges in the Kingdom, there is lack of utilization of the EBM principles, and this may explain the low level of knowledge among medical students. The EBP has shifted from the ability to critically appraise the literature into a key indicator or competency standard for measuring high-quality patient-oriented clinical care strategies. This trend has been developed and mandated by health organizations such as the National Health Service; it is part of the auditing process and is called clinical governance.\[[@ref21]\] Educational institutions are the backbone of success in EBM implementation within the proposed framework. Studying the trends in behavioral changes and competencies among new graduates as part of the outcome assessment of curriculum reforms will guide educators in understanding the needs for educational changes to meet the changing needs of the workforce.\[[@ref22]\] The modern medical curriculum is facing many challenges to cope with the high level of skills required by a competent current practitioner.

The overall general knowledge and attitude of the respondents to EBP is substandard to the competency standards that minimally call for skills in critically appraising the evidence.\[[@ref23]\] The students in this study reported low attendance in EBP courses and poor follow-up in the literature. Fedorowicz *et al*.\[[@ref24]\] showed that a higher percentage (39%) of dental and medical student respondents were reading dental journals. Nearly 40% of medical students did not use EBP in ordering tests or treatment. Those attitudes may explain their limited awareness of the importance of implementing EBP into their clinical practice. Although the undergraduate medical curriculum in most medical schools has incorporated EBP as a major competency standard for several years, the knowledge level seen here does not reflect this. Further assessment of the undergraduate curriculum from multiple perspectives including assessing teaching strategies, clinical settings, educator\'s qualifications for EBP, and so on is needed.

Here, only ∼18% identified the three components of EBP. The limited awareness of the students in identifying "patient\'s choice" as a main component of EBP needs to be highlighted. Similar surveys reinforced this lack of full awareness of the components of EBP among dentists. Improving such awareness should be highlighted in the undergraduate curriculum with more bedside practices to ensure cultural changes. Patient education might also be a possible strategy to support and promote an EBP cultural environment.\[[@ref23]\]

The main barriers to the use of EBP, as reported in this study, were no subscription to journals, having no time, and difficulties in understanding the concept or subject. This finding was inconsistent with Fedorowicz *et al*.\[[@ref24]\] wherein limited access to EBP resources was reported as the major issue followed by lack of time. The issue of time availability is complex and is often attributed to clinical overload.\[[@ref25]\] Most respondents belong to the fifth- and sixth-year levels, and their clinical requirements might underlie their attitudes to EBP use/interest. Internet access was not noted as a major barrier in this study---there has been a dramatic increase in information technology in the KSA in the past 10 years. Currently, almost any healthcare professional can access relevant information.

Although the study did not dissect the cultural barriers in depth, the results show that almost 70% agree that EBP is not applicable to Saudi culture with responses varying from strongly agree, partially agree, agree, disagree, and strongly disagree. Almost 90% of the respondents believe that the clear majority of their patients can participate in clinical decision-making, although a smaller percentage felt that patients are willing to be involved in clinical trials.

A relevant literature search revealed that multiple research agencies claim that the incorporation of EBP competencies into healthcare system expectations and operations can drive higher quality, reliability, and consistency of healthcare and reduce costs.\[[@ref23][@ref24][@ref25]\] However, the current research experience indicates that without a well-designed strategy for the integration of EBP into any clinical settings, the outcome is unpredictable and might not be worth the effort. The EBP requires an inte-professional approach and collective competency skills, knowledge, and clinical expertise.\[[@ref26]\] It also requires a cultural change and awareness at various organizational levels: patient care and education; education of health professions; the availability of EBP specialists, resources, and centers; and the increased role of policymakers and managers in supporting the implementation of EBP.

The reported knowledge levels, attitudes, and perceptions seen here reflect the lack of evidence-based oriented clinical practice as part of the undergraduate clinical training in KSA medical schools, although the majority said they have heard about EBM during their undergraduate years. These findings highlight the urgent need for changes in the current educational strategies in Saudi Arabia. Searching the evidence and critically appraising it are important competency skills required by the undergraduate students and should be well-designed in the curriculum. Teamwork and interprofessional skills are also becoming important competency skills in implementing EBP.\[[@ref23]\] Separating theory from practice will never assure behavioral and attitude changes and can be a recommendation for educational curriculum reform. Further research is needed to develop and validate tools to assess EBP competencies in the undergraduate curricula. Workforce settings should also be assessed.

Conclusion {#sec1-5}
==========

The results described the current status of the level of awareness and the use of EBM among medical students. This calls for a well-structured incorporation of pedagogy into the undergraduate curriculum as a major competency standard. This standard should consider the culture and values of the Kingdom. The outcomes of its integration should impact not only the medical and allied-medical professions but also public health. Moreover, the information generated here supports the call of previously published studies challenging Saudi Arabia\'s medical curriculum to introduce, implement, and evaluate EBP.
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